Trauma-related oral lesions are common in clinical practice of dentistry and they can impair patients' normal oral function and cause pain in patients' eating, chewing, and talking. An injury to the oral mucosa can result from physical, chemical, or thermal trauma. Such injuries can result from accidental tooth bite, hard food, sharp edges of the teeth, hot food, or excessive tooth brushing. Some injuries can also be caused by iatrogenic damage during dental treatment or other procedures related to oral cavity. In this chapter, oral mucosal trauma and injuries will be examined in four subclasses: physical and mechanical traumas of oral mucosa; chemical injuries of the oral mucosa; radiation injuries; and electrical, thermal burns.
Introduction
Trauma-related oral lesions are common in clinical practice of dentistry. Such lesions can impair patients' normal oral function and can cause pain in patients' eating, chewing, and talking. After receiving a diagnosis with anamnesis, treatment can be provided if the causative factor is removed. An injury to the oral mucosa can result from physical, chemical, or thermal trauma. Such injuries can result from accidental tooth bite, hard food, sharp edges of the teeth, hot food, or excessive tooth brushing. Some injuries can also be caused by iatrogenic damage during dental treatment or other procedures related to oral cavity [2] . This section focuses on common causes, diagnoses, and treatment of traumatic injuries. In the following, a proposed classification of oral mucosal trauma and injuries is described:
Classification of oral mucosal trauma and injuries:
A. Physical and mechanical traumas of oral mucosa 
Physical and mechanical traumas of oral mucosa 2.1 Linea alba (white line)
Localization: Buccal mucosa, at the level of the occlusal line of the teeth. It is a horizontal streak on the buccal mucosa at the level of the occlusal plane extending from the commissure to the posterior teeth.
Clinical features: Lesions are mostly asymptomatic. The common visual symptom of linea alba is the presence of whitish, linear, filament-like plicae formations, horizontally parallel to the occlusal level of bicuspids and molar teeth in both left and right sides of buccal mucosa (Figure 1) . Palpation should give a tactile sensation of normal mucosa texture. It is more prominent in individuals with reduced overjet of the posterior teeth. It is often scalloped and restricted to dentulous areas. The diagnosis is based on clinical grounds alone [11] .
Etiology: Lesions mainly arise from occlusal traumas of posterior teeth generated due to the parafunctional cheek sucking of patient. The sucking habit is also associated with friction between buccal tubercules and irritates the buccal mucosa by pressure. Prevalence of such lesions is about 6.2-13% in the population [4, 5, 9] .
Treatment: No treatment is required; the white streak may disappear spontaneously in some people. But very sharp-edged teeth can be corrected.
Chronic biting (Morsicatio buccarum)
Localization: The lesions made by chronic bite trauma (nibbling) on the buccal mucosa generally cause keratinized shreds, tissue tags, or erosive and desquamative surfaces [20] . These lesions according to their localizations are called as "morsicatio buccarum" if they are localized on the buccal mucosa, "morsicatio labiorum" if they Oral Mucosal Trauma and Injuries DOI: http://dx.doi.org /10.5772/intechopen.81201 appear on the labial mucosa, and "morsicatio linguarum" if they occur on the lateral borders of the tongue [21] . The lesions are seen on the buccal mucosa, bilateral chewing line, labial mucosa, and lateral edges of the tongue.
Clinical features: Lesions are apparent as shallow whitish wrinkles which are diffuse and present irregularly on the buccal, labial mucosa, and tongue. Epithelial desquamation occurs on the surface (Figures 2 and 3) . In some cases, erosions and petechiae may be seen. The lesions could be diagnosed by clinical inspection [11] .
Etiology: It is often related to chronic biting of the oral mucosa seen in psychologically tense patients. Parafunctional bite of the buccal mucosa, lips, and tongue until wear of superficial epithelium and wound formation is consciously made by those patients. The incidence of morsicatio buccarum was reported to be 2.5% in Caucasian populations [16] .
Treatment: Treatment is usually unnecessary. It is recommended to stop the habit. Psychological treatment can be suggested for stopping a bad habit. Acrylic splint can be made on the occlusal surface of the teeth. It is accepted as a precancerous lesion.
Epulis fissuratum
Localization: The lesion presents as multiple or single inflamed and elongated papillary folds, usually in the mucolabial or mucobuccal grooves around poorly fitting partial or complete denture. Clinical features: Epulis fissuratum, reactive fibrous hyperplasia, or denture-induced fibrous hyperplasia is a relatively common hyperplasia of the fibrous connective tissue. Clinically, it presents as a raised sessile lesion in the form of folds with a smooth surface with normal or erythematous overlying mucosa. Because of chronic irritation, it may get traumatized and present with an ulcerated surface. It is considered as an overgrowth of intraoral tissues resulting from chronic irritation. This mucogingival hyperplasia is a reactive condition of oral mucosa to excessive mechanical pressure on mucosa (Figure 4) .
Etiology: Trauma and irritation are the two main etiological factors responsible for occurrence of epulis. It is attributed to reactive tissue response to chronic irritation and trauma caused by a poorly fitted partial or complete prosthesis [13] . Prevalence of epulis fissuratum lesions was found to be 4.3% in Chilean population [22] .
Treatment: Surgical excision and construction of a new denture adequate for the newly established mucosal contours. Excision can be performed by either conventional surgical approaches or by use of laser.
Inflammatory papillary hyperplasia
Localization: Inflammatory papillary hyperplasia of the palate is a benign epithelial proliferation that develops in patients who have complete acrylic maxillary dentures. Lesions are mostly seen in the hard palate. In few examples, they could be detected also in the lower jaw. Oral Mucosal Trauma and Injuries DOI: http://dx.doi.org /10.5772/intechopen.81201 Clinical features: Inflammatory papillary hyperplasia lesions are generally asymptomatic and have color spectrums varying from red to pink. It presents as hyperplastic nodules 3-4mm wide, with erythematous and cobblestone appearance ( Figure 5) .
Etiology: Most often, patients wearing removable upper dentures show symptoms of inflammatory papillary hyperplasia. But rarely, it can be seen also in maxillary normal dentition. Pathogenic etiology is unclear. Continuous usage of prosthesis without night rest, inadequate denture flange edges, poor oral hygiene habits, allergic reactions against denture liners, abuse of tobacco, senility, and several systemic reactions are other reasons [6] .
These dentures are often old, ill-fitting, badly cleaned, and worn all the time. Treatment: Surgical excision and construction of a new denture. Different techniques have been described, including supra-periosteal excision, the bladeloop technique, or electrosurgery, with or without soft tissue grafts, cryosurgery, and laser [8] . Iegami et al. [23] , reported that inflammatory papillary hyperplasia could completely be eliminated by the generated pressure combined with antioxidant and anti-inflammatory pastes and following this, a new set of complete dentures could be delivered to the patient.
Denture stomatitis
Localization: Denture stomatitis is seen under ill-fitting total or partial dentures.
Clinical features: It is characterized by diffuse erythema, edema, and sometimes petechiae and white spots that represent accumulations or Candida hyphae (Figure 6 ). Denture stomatitis is usually asymptomatic.
Etiology: Mechanical irritation from C. albicans dentures or a tissue response to microorganisms living beneath the dentures.
Treatment: Improvement of denture fit, oral hygiene, and topical or systemic antifungals or tissue disinfection by diode laser irradiation [3] . In the management of denture stomatitis, a more conservative approach regarding the usage of mouth rinses was advised by Koray et al. [19] , in order to prevent the adverse effects and complications of systemic drugs.
Traumatic ulcers
Localization: Presence of traumatic ulcers is a relatively common finding in dental practice. Such lesions arise from trauma related to bite of buccal mucosa, lateral border of the tongue or lips during chewing. Traumatic ulcers seen in the mucobuccal folds and gingiva are related to different irritant factors such as hard foods and inappropriate hard brushing. Traumatic ulcer due to lip biting after inferior dental nerve block is seen on the lower lip. During orthodontic treatment, traumatic ulcers can occur especially on the buccal mucosa due to the irritation of braces or appliance wires.
Clinical features: Traumatic ulcers could be of solitary shallow or deep discontinuity type showing on the epithelium and are associated with peripheral keratosis of mild to severe degree [2] . The bottom of the ulcerative lesions is made of whitish or yellow pseudomembrane. Upon elimination of the causative factor, often the ulcer heals with or without scar depending on the extent of the damage occurred.
Etiology: They could originate from accidental mucosal biting (Figure 7) , sharp edges of prosthesis (Figure 8) , sharp or pointed food stuff (Figure 9) , during Oral Mucosal Trauma and Injuries DOI: http://dx.doi.org/10.5772/intechopen.81201 orthodontic treatment (Figure 10) , lip biting after injection of local anesthetic solutions (Figure 11) , neonatal teeth (Figure 12) , or faulty tooth brushing [1] . During dental treatments, iatrogenic damages can result in traumatic ulcer formation. Some medical treatments can cause oral ulcerations, such as brutal intubation for general anesthesia, ENT surgeries, or endoscopic interventions and iatrogenic malpractice applications. A high prevalence of traumatic ulcer of about 21.5% was reported among lower classes of Brazilian population [24] . Most prevalent types of lesions were reported to be traumatic ulcer and actinic cheilitis (7.5% for each) [25] . Among the etiological factors of traumatic ulcers could be mentioned traumas caused by bites, dental appliances, inappropriate tooth brushing, misfit of removable partial or total dentures, irritating caries edges, malocclusion and puncturing restorations [25] .
Treatment: Most often, traumatic ulcers can heal spontaneously and uneventfully without complications in a brief period of time. But, in case of persistent traumatic factors, such as presence of sharp tooth morphology, cutting edges of restorations, and puncturing appliance contours, especially inadequate surfaces of removable prosthesis, continuous trauma arising from above-mentioned causes can lead to formation of chronic ulcers.
Recurrent aphthous stomatitis
Localization: Non-keratinized oral mucosa is most frequently affected. Clinical features: Recurrent lesions related to multifactorial chronic inflammation named as recurrent aphthous stomatitis (RAS) exhibit round or ovoid shape, pseudomembrane-covered ulcerations on the non-keratinized oral mucosa. Ulcers are surrounded by erythematous halo with superficial necrotic center and they are painful [10] (Figure 13) .
Etiology: RAS is a complicated condition and the precise etiology still remains unknown. Several predisposing factors have been reported, such as trauma allergy, genetic predisposition, endocrine disturbances, emotional stress, and hematological deficiencies. Detailed examination of RAS history can explore the original etiology [27] . Oral Mucosal Trauma and Injuries DOI: http://dx.doi.org /10.5772/intechopen.81201 Treatment: The real etiological factors of RAS are still unclear and all treatment strategies are symptomatic. Fruit consumption would be useful to replace antioxidants via vitamin replenishment. Topical therapies such as mouth rinses are preferred as they have less risk of adverse effects [26, 27] . Pain relief is the main strategy of treatment. Anti-inflammatory coverage and reduction in function helps to decrease lesion duration, frequency, and recurrence. Topically applied medicaments such as antibiotics, local analgesics, glucocorticoids, astringents, hyaluronic acid gel, and low-level laser therapy are treatments of choice [10] .
Nicotine stomatitis (smoker's palate)
Localization: Nicotine stomatitis is a common tobacco-related type of keratosis that exclusively occurs on the hard palate.
Clinical features: The palatal mucosa initially appears with redness. Subsequently, around the minor salivary gland ducts with inflamed and dilated orifices, many micronodules of punctate red centers form and make diffuse, grayish-white color wrinkles [5] . This type of lesion is not precancerous.
Etiology: Elevated temperature, rather than the tobacco chemicals, is responsible for this lesion. Among elderly Indian and Thailandian people, the general oral mucosal lesion type is smoker's palate with an incidence of 43%. Lesions mostly involve maxillary hard palate region with a prevalence of 23.1% [17, 18] .
Treatment: Cessation of smoking.
Lip-licking dermatitis
Localization: Lips and its surrounding dermis Clinical features: Erythematous lesions involve perioral skin and lips. Lesions may be associated with skin peeling, crusting, and fissuring to different degrees (Figure 14) . Most often a burning sensation is present [11] .
Etiology: Chronic licking Treatment: Elimination of licking, and topical steroids.
Traumatic fibroma
Localization: The most common sites of traumatic fibroma are the tongue, buccal mucosa, and lower labial mucosa.
Traumatic or irritation fibroma is a common benign exophytic and reactive oral lesion that develops secondary to injury. 
Clinical features:
Lesions are shown as broad-based, with light color in respect to neighboring normal tissue, superficially whitish as the secondary trauma causes formation of hyperkeratotic ulcerative surface.
Etiology: Recurrent repair process triggers the formation of fibromas which are accompanied by granulation and scar tissue. Fibroma is a result of a chronic repair process that includes granulation tissue and scar formation resulting in a fibrous submucosal mass. After surgical removal, recurrence may happen if repetitive trauma factor is not eliminated. Otherwise, lesions do not have malign neoplastic character and risk of repeated lesion formation [14] (Figure 15 ). According to Sangle et al.
[28], traumatic fibroma with an incidence of 36.5% is the most common clinical lesion type; whereas histologically, the fibrous hyperplasia was found to be the most common one with a recurrence of 37.4%. Clinically, lesions with reactive characteristics may be sessile (51%) or pedunculated (49%) [28] .
Treatment: Surgical excision.
Trauma associated with sexual practice
Localization: Oro-genital stimulation has become a popular practice during the last few decades and this is more common among homosexual males and females Clinical features: This generally manifests as erythema, ecchymosis, or petechiae in the soft palate. These lesions may be noticed during routine oral examinations.
Etiology: Dentists should be aware of the reason and oral symptoms of lesions related to oro-genital sex habit. Among oro-genital sex actions, the most traumatic one is so called "fellatio" where male genital organ is taken into the mouth of partner to suck it and can cause lacerations to buccal mucosa and cheeks [2] .
Treatment: The lesions are generally asymptomatic and heal within 7-10 days.
Chemical injuries of the oral mucosa 3.1 Chemical burn
Localization: Gingiva and mucobuccal folds are main localization regions of such lesions.
Clinical features: The wounds have irregular shape and white color, are overlaid by a pseudomembrane, and are very painful. Lesions can cover an extended area. If the lesions are contacted shortly, a shallow whitish and wrinkled appearance occurs. Brief contacts cannot cause necrosis [5] . Oral Mucosal Trauma and Injuries DOI: http://dx.doi.org /10.5772/intechopen.81201 Etiology: Caustic chemical and drug materials when they come in contact with the oral mucosa are often very irritating and cause direct mucosal trauma. Inappropriate usage of medications, such as aspirin application onto the neighboring mucosa of painful teeth with decay, may result in mucosal trauma. Iatrogenically, during dental treatments irrigant solutions (sodium hypochlorite or formalin) or some endodontic pastes with arsenic can irritate the mucosa [2] (Figure 16) . However, such injuries are not very common since the introduction of rubber dam in dental practice.
Treatment: The best treatment of chemical burns of the oral cavity is prevention. The proper use of a rubber dam during endodontic procedures reduces the risk of iatrogenic chemical burns. Superficial burns of mucosa can heal in a short period of time (within 1 or 2 weeks) as the turn-over of oral mucosa is very high [5] . Oral surgery and antibiotics are necessary in very rare cases. Gel with hyaluronic acid can accelerate the healing process. Possible treatments after chemical injuries, in relation with the severity of wounds, are topical and intralesional corticosteroid applications, caustic acid ingestion, commissuroplasty, mucosal flaps, free radial forearm flap and free jejunal graft, surgeries made with electrocautery or soft tissue laser, and wound coverage by periodontal pack [29] .
Post-anesthetic ulceration of palate
Localization: Post-anesthetic ulceration due to dental nerve block is seen on palatal mucosa. Ischemic necrosis of tissues may follow injections of local anesthetics. This can be due to the irritating nature of a solution, pressure from large volumes, or constriction of the vasculature by vasopressors [30, 31] .
Clinical features: The floor of the ulcer is covered with grayish-white necrotic slough with sloping edge and erythematous margins; on palpation, the ulcer is slightly tender with no indurations present.
Etiology: Post-anesthetic ulceration can occur following the rapid injection of local anesthetic solutions, particularly those containing a vasoconstrictor.
Treatment: Management is usually conservative. It mainly consists of reassuring the patient, prescribing analgesics, and combination of topical antiseptic and anesthetic preparations. Healing generally occurs within 8-10 days after the onset of the lesion. Rarely surgical intervention is necessary when ulcer does not heal. An oral protective emollient orabase paste can also be prescribed [7] .
Contact allergic stomatitis
Localization: Contact area of oral mucosa due to denture base materials, restorative materials, mouthwashes, dentifrices, chewing gums, food, and other substances. Various chemical or natural agents in contact with the mucosa can irritate and cause contact stomatitis. For example, cinnamaldehyde or cinnamon essential oil, which are commonly used as flavoring agents in foods, beverages, candies, and hygiene products by contact with mucosal surfaces, may trigger the formation of allergic stomatitis [32] .
Clinical features: Diffuse erythema, edema, occasionally small vesicles, and shallow erosions appear immediately after contact with the allergen on the affected mucosal surfaces. Lesions are associated with burning symptom. In chronic allergies, whitish, hyperkeratotic, erythematous lesions form [11] .
Etiology: Denture base materials, restorative materials like amalgam (Figure 17) , mouthwashes, dentifrices, chewing gums, food, and other substances may be responsible.
Treatment: Contact allergic stomatitis can be diagnosed by an accurate examination and clear understanding of medical history of the patient. Clinician's diagnostic ability and experience are highly important to avoid further unnecessary examinations, invasive and expensive diagnostic procedures [32] . Treatments include removal of suspected allergens, and use of topical or systemic corticosteroids, antihistamines.
Radiation injuries 4.1 Oral mucositis
Localization: Developments in oncology have led to improved survival rates for different cancers. Unfortunately, those treatment regimens have side effects such as formation of oral mucosal lesions. The most common wound type during chemotherapy is oral mucositis which appears by inflamed erosive or ulcerative lesions on mucosal surfaces in the oral cavity [33] . Generally, buccal mucosa is affected by radiation treatment of head and neck tumors [15] .
Clinical features: After radiotheraphy, at the end of first week, the first oral manifestations can appear. Lesions are erythematous and edematous. In the following days, ulcerative erosions with whitish-yellow exuadate appear. As salivary glands are involved, xerostomia occurs and is followed by tongue papillary changes with loss of taste, burning sensation, and pain during function. Speech is also affected negatively [11] .
Etiology: Chemotherapy, radiotherapy, or their combinations can lead oral mucositis. The majority of patients (approximately 20-40%) receiving conventional chemotherapy regimens for solid tumors, in relation to the dose and Oral Mucosal Trauma and Injuries DOI: http://dx.doi.org /10.5772/intechopen.81201 cytotoxicity of the drug used, have oral mucositis. It is a side effect of radiation treatment of head and neck tumors.
Treatment: Supportive care, cessation of radiation treatment, B-complex vitamins, and sometimes low doses of corticosteroids are suggested.
Actinic chellitis
Localization: This type of lower lip lesion is mainly caused by solar irradiation (chronic or excessive exposure to sun light) [35] . Actinic cheilitis (AC) generally involves vermillion border of lower lip.
Clinical features: At the beginning, vermillion border of the lower lip is involved with mild erythema associated with edema, dryness, and fine desquamation. In later phases, smooth epithelium, small whitish-gray areas mixed with red regions, and scaly formations appear. Thin nodules and erosive surfaces may develop with time. The lesions could be precancerous [11] .
Etiology: Long-term exposure to sunlight can lead to AC. People exposed to sun light exhibited AC with a prevalence of 9.16%. AC is more frequent among those patients who were exposed to solar irradiation more than 10 years, compared to those who were exposed for less than 10 years. AC is mostly seen in Caucasian males over 50 years of age.
Treatment: Surgical and non-surgical treatment options of AC are available. Surgical treatment or vermilionectomy is an invasive treatment choice and may include some side effects, such as secondary wound healing with delayed re-epithelialization, non-aesthetic appearance of lip, pain during the healing phase, edema, secondary infection, scarring, and disaesthesia [37] . Conventional surgical intervention or electrosurgery, laser ablation, and cryosurgery are alternative methods [38] . Except scalpel vermilionectomy, the other surgical methods mainly do not permit the histopathological examination of all tissues removed as they change the protein nature of specimen by thermal side effects [36, 38] . Among non-surgical therapies include the usage of topical pharmacotherapy with 5-fluorouracil, trichloroacetic acid, imiquimod, ingenol mebutate, and diclofenac. The non-surgical approach is less invasive and has fewer secondary effects. But contrarily, in a systematic review by Carvalho et al. [34] , the surgical treatment was found to be more favorable than non-surgical for AC. However, it is very important to protect lips from sunlight.
Electrical and thermal burn

Electrical burn
Localization: Commissures of the mouth often result in severe facial scarring and deformation. Most commissural electrical burns involve mucosa, submucosa, muscle, nerve, and vascular tissue.
Clinical features: Damage made accidentally to lingual or/and labial arteries can cause abundant bleeding. When burned tissues spontaneously start to loosen or slough and occasional trauma occurs, this type of bleeding happens. Generally, this is observed 3-4 days after burn injury [12] . Pressure should be applied to the hemorrhage site to stop the bleeding and the patient should be taken to the nearest hospital emergency room for definitive care.
Etiology: The majority of electrical burns are home accidents. Generally, children play with live electric extension cables/cords and may contact or suck them and are injured by current. Especially in the cable/plug junctions, in non-fitted appliance plugs, the electric current flows through tongue or oral cavity when they are in contact with saliva, and the electric energy burns oral tissues. Children under three years of age are mostly affected by this type of injury [12] .
Treatment: Whatever is the severity of burned injury, the basic treatment strategy involves pain relief, infection control, and acceleration of wound repair [39] . Application of antibiotic ointments to the burn area has been recommended by some authors. Systemic antibiotics are recommended by most clinicians to prevent wound infection. Facial disfigurement takes place if splints are not applied. Microstomia reduces mouth opening, renders oral hygiene difficult, and decreases functions of speech and chewing. Most of the cases need plastic surgery. [12] .
Thermal burn
Localization: Oral mucosa, especially tongue and palatal mucosa. Clinical features: Clinically, the condition appears as a red or white, painful erythema that may undergo desquamation, leaving erosions (Figure 18) . In excessive damage to tissues, necrosis could appear. In mild lesions, wounds can heal spontaneously within a week [11] .
Etiology: Thermal burns mostly happen by accidental ingestion of hot substances. High incidence of thermal burns with a prevalence of 24.6% is seen among children and young patients [40] . Usually caused due to contact with very hot foods, liquids, hot metal objects or iatrogenic usage of lasers (diodes, Nd:YAG, Er:YAG or CO 2 ), piezoelectric surgery, or electrosurgery devices.
Treatment: No treatment is required for simple lesions. Care should be taken in deep lesions to avoid contamination during healing period. Saline would be prescribed to accelerate wound healing and avoid bacterial ingrowth. Ozone therapy and laser biomodulation could help for good prognosis. In severe damages, prophylactic antibiotic coverage is recommended. In hard tissue damages related to thermal burn, the necrotic area should be removed surgically in order to avoid damage to surrounding vital tissues and obtain blood supply for repair and subsequent regeneration. © 2019 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/ by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
